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31. (Amended) A contact hole for a semiconductor device, comprising: 
a bottom surface of a first material: 

at least one vertical sidewall off #sec&nd, insulating material; 
a generally planar layer of a tbirafconductive material covering only the bottom surface, 
the third material including at leas^two different constituent elements. 



32. The contact hole of claim 31 where the third material is an alloy or a composite 



33. The contact hole of claim 32 where thfj third material contains a refractory metal 



34. The contact hole of claim 32 where the third material is a silicide. 



35. The contact hole of claim 32 where the third material is rich in titanium 



36. The contact hole of claim 32 where the stoichiometry of the third material is uniform. 



37. The contact hole of claim 31 where the first material is silicon. 
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39. (Amended) A contact hole for a semiconductor device, comprising: 

a bottom surface of a first material; 

at least one vertical sidewall pf a^ecopd, insulating material and having a high aspect 

ratio; 

a generally planar layer of/third material covering only the bottom surface, the third 
material including at least two^ifferent co nstituent elements. 

40. The contact hole of claim 39 where ^height of the sidewall is at least four times a width of 
the bottom surface. 

41. The contact hole of claim 39 where/a width of the bottom surface is equal to or less than 
about 0.5 micron. 

42. The contact hole of claim 39 wheijs the third material is substantially confined to the bottom 
surface of the hole 



43. (Am ended) A contact hole for a semiconductc^device, comprising: 
a bottom surface of a first material: 
at least one vertical sidewall of a srcohd material; 

a layer of a third material covering only the bottom surface with a thickness variation of 
less than 50%, the third material including at least two different constituent elements. 



44. The contact hole of claim 43 where the thickness variation of the layer is less than about 
20%. 

45. The contact hole of claim 44 where the thickness variation of the layer is less than about 
10%. 
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46. The contact hole of claim 43 where the planar layer contacts the sidewalls. 

47. The contact hole of claim 46 where the/planar layer does not extend a substantial distance up 
the sidewall from the bottom. 



$^1^48. (Amended) A\;ontact hole for a semiconductor device, comprising: 



a bottom surface of a first material; 

at least onelvertical sidewall of a second material; 

a generally planar layer of a third material covering only the bottom surface, the third 
material having a graped stoichiometry between two different elements. 



49. The contact hole of claim 48 where the hole Ms a high aspect ratio. 

50. The contact hole of claim 48 where the firstfmaterial is silicon. ... 

51. The contact hole of claim 48 where the second material is an insulator. 

52. The contact hole of claim 48 where the/planar layer contacts the sidewalls. 

53. The contact hole of claim 52 where tpe third material is substantially confined to the bottom 
of the hole. 

54. The contact hole of claim 48 whe/e the third material is a silicide. 
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55. (Amended) A contact hole for a semiconductjar device, comprising: 

a bottom surface of a first materiaL 

at least one sidewall of an insulapin^mat^rial; 

a generally planar layer of a thhsckQi^rial covering only the bottom surface, the third 
material including at least two different constituent elements, none of the third material being 
present in the sidewall. 



56. The contact hole of claim 55 where tne insulator is an oxide, a nitride, or a glass. 

57. The contact hole of claim 55 where the layer of the third material does not extend 
substantially up the sidewall from the bottom. 

58. The contact hole of claim 55 where/the third material is a silicide. 

59. (Amended) An integrated circuit, comprising: 

a substrate of a first material; 

an insulator of a second material liverlying the substrate; 

a contact hole through the insWator to the substrate, the contact hole having at least one 
sidewall of the second material and/a generally planar conductive layer located only in a region 
contacting the substrate, the laye/including at least two different constituent elements. 



60. The integrated circuit of claim 59 whereyfhe substrate is silicon. 

61. The integrated circuit of claim 59 wliere the second material is an oxide, a nitride, or a glass. 

62. The integrated circuit of claim 59Avhere the planar layer contacts the sidewalls. 
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63. (Amended) The integrated circuit of claimy69 where the layer is planar within a thickness 
variation less than 50%. 

64. (Amended) The integrated circuity jzlaim 63 where the layer is planar within a thickness 
variation of about 20%. 



65. (Am ended) An integrated circuitjewnprising: 
a substrate of a first material; 

an insulator of a second material overlying the substrate; 

a multiple contact hole/through the insulator to the substrate, the contact hole having at 
least one sidewall of the second material and a separate generally planar layer of a silicide 
contacting only the substrafe. 



66. The integrated circuit of claim 65 w] 



ere the silicide includes a refractory metal. 



67. The integrated circuit of claim 66 wiere the refractory metal is titanium or cobalt. 



68. The integrated circuit of claim 65 w lere the silicide has a uniform stoichiometry. 



69. The integrated circuit of claim 65 \^ 
stoichiometrics. 



here the silicide has at least two different 



70. The integrated circuit of claim 65 Jvhere the insulator has a top surface free of the silicide. 



